User Interface (UI) design has been a core topic of HCI research for several decades. Equipped with design skills and knowledge, the expert interface designer meticulously analyses a design brief, conceptualises design ideas, and constructs viable solutions. The intended outcome of this tedious process is a usable and aestheticallypleasing UI. Classical approaches in HCI have relied upon providing designers with guidelines, heuristics, and best practices for realising good designs. In recent years, computational approaches have turned towards formalising and automating parts of the design process. In this provocation, I claim that the future expert will hand over the task of creating design solutions entirely to the machine, and instead take on the role of an interface curator who inspects a set of feasible designs and picks out the best possible solutions for a given problem. I discuss the current state of computational interface design, and suggest a path forward towards realising this vision.
BACKGROUND AND INTRODUCTION
The scientific community has invested a lot of effort on the design of user interfaces and interactions. Researchers in fields of HCI and design have proposed tools, techniques, and methods to improve both the design process and the outcomes in terms of the resulting UIs or interactions. Initially, the focus was on better understanding how we could design interfaces to make them usable, or how graphical interfaces could use concepts familiar from the physical world. This led to design concepts such as affordances and natural mappings [19] , design heuristics [18] , and UX approaches such as skeumorphic design. Further, researchers and practitioners identified the need to involve users during early stages of design, thus Permission to make digital or hard copies of all or part of this work for personal or classroom use is granted without fee provided that copies are not made or distributed for profit or commercial advantage and that copies bear this notice and the full citation on the first page. Copyrights for components of this work owned by others than ACM must be honored. Abstracting with credit is permitted. To copy otherwise, or republish, to post on servers or to redistribute to lists, requires prior specific permission and/or a fee. Request permissions from permissions@acm.org. HTTF 2019, November 19-20, 2019 leading to design processes such as user-centred [20] and participatory design [22] . Designers often adopted a "fail fast, fail often" ideology, and iterated over designs to improve them. The Design-Implement-Analyse (DIA) cycle is now a well-known approach towards iterative UI design [3] .
However, designing using these classical techniques come with their own pitfalls. Design principles are not generalisable, and often hard to keep track of. It seems infeasible to expect a designer to remember every design principle, guideline, or best practice, while they are designing interfaces. Even within user-centred design, it is challenging to include every category of user during the design process. This can lead to biases in the final outcomes, and could result in designs that do not meet the needs of marginalised user populations, or users with particular needs (e.g. accessibility). Further, iterative design is time-consuming, and the trial-and-error process does not lead to a better understanding of what encompasses "good interfaces".
Another line of HCI research has investigated systematically modelling users, and applying these models towards improving interface design. Initially, the Human-Processor Model [4] explained different cognitive processes that take place when we interact, and provided us with a formal understanding of timing requirements. Fitts' Law [9] has been one of the most well-investigated HCI models, and has been effectively applied towards evaluating and improving interface designs. Several predictive models of aspects relating to aesthetics, performance, and usability have been proposed and developed. These range from aspects such as visual search [14] , which models eye movements, to colour harmony [5] , which quantifies how different colour compositions can influence aesthetics of an interface. Recent works (e.g. [21, 26] ) have used a combination of models of human perception and performance for generating design solutions. By mathematically formulating a good user interface, we can now overcome several drawbacks of completely manual interface design.
In this provocation, I look towards the future of user interface design, and propose that the future interface design expert will not be as much the interface designer, but rather an interface curator. Their fundamental task then will not be to turn a design brief single-handedly (and manually) into a fully-functional UI. Instead, they will now provide systems with concrete design tasks, which will automatically be converted to feasible design solutions by the machine. Much like a curator at an art gallery, they will use their expertise and insight to browse through a large set of feasible designs and select the most desirable solutions for a given problem. When talking about how we perceive machine agents, Suchman [24] discusses the distinction between the physical and social. Traditionally, the design tool has been seen as just an artefact that responds to a designer's actions by providing them with expected outcomes. In [17] , Brad Myers hinted that "tools might enforce or at least encourage user interfaces that were highly usable, rather than today's stance that tools should be neutral and leave the design mostly to the human designer". With these as inspiration, I suggest that future tools will take this one step further, and act as social agents that take charge of fully generating design outcomes that are objectively good and usable. By doing so, the human expert and the artificial designer could find common ground to open up new lines of communication and collaboration.
STATE-OF-THE-ART: WHERE ARE WE NOW?
Over the previous years, several approaches have been proposed for machine-assisted interface design. There has been an extensive amount of research on methods, tools, and techniques towards computational design. While a full discussion of all works in this area is beyond the scope of this paper, I discuss some key aspects and evolution in the state-of-the-art. Initially, the focus of computational user interface design was on completely automating the generation of interfaces. Model-based methods typically accept a design-specification as input, and used this to construct full layouts (e.g. [2, 7, 10] ). They could generate alternative layouts for different user needs [11] , or for different screen resolutions [8] , thus addressing issues such as accessibility and device compatibility. Automatic approaches could retarget the content of an interface to match an example design [16] , or could adapt the interface based on a collection of previously seen interface designs [25] . However, these do not fit well with traditional design approaches. In retrospect, it seems like a majority of these techniques and tools were targeted towards engineers who lacked the skills or knowledge to create good user interfaces. This resulted in the necessity to over-specify the design problem, which seems to be incompatible with interface designers' workflows.
Mixed-initiative computing [12] suggests that humans and machine work on a common task collaboratively, while distributing tasks that best suit them. In this spirit, recent interactive design tools (e.g. DesignScape [21] , Sketchplore [26] ) attempt to provide computational support without burdening the designer with task specification or problem engineering activities. They fit in with designer activities, and actively suggest design improvements and alternatives based on what the system can automatically infer about the design task. These tools apply different computational approaches that can, for example, generate entirely new designs using predictive models or design heuristics, or mimic existing designs through example-based retargeting [16] . Optimisation techniques have been proposed for keyboard layouts [13] , menu designs [1] , and for gestural interactions [23] too. These enable the system to find objectively good solutions from a large design space within a feasible timespan. Further, machine learning approaches such as multi-armed bandits can support exploration and exploitation of a large number of design alternatives.
CREATING DESIGN TOOLS FOR INTERFACE CURATION
To support future interface curators, interactive design tools will have to organically integrate with the design curation process. There are some key components that would be required towards realising these goals;
(1) Specifying the design task: The first step towards creating a design solution is to analyse the design brief, and concretise the problem at hand. Interactive tools will need to allow designers to flexibly provide concrete design requirements for the task at hand. This design task provides the starting point (input) for a system or algorithm that can find design solutions. Some possible techniques for specifying the input could be through sketching, textual descriptions, or conversational interfaces. The system should avoid requiring over-specification of the problem, which although beneficial for finding solutions, can be cumbersome or infeasible for the design expert. (2) Deriving semantics of the target interface: Semantics provide meaning to an interface. They cover aspects such as relationship between elements and flow of user interactions. Current computational techniques that automatically generate design solutions often ignore the semantics of the interface. This can result in designs that might in theory perform well, but are not functional in practice. It will be beneficial for future tools to explore techniques that enable the designers to conveniently explicate the semantics of a desired interface, or to (semi-)automatically infer the intended semantics, for example, through data mining approaches [6, 15] . (3) Finding design solutions: The key responsibility of a system that supports interface curators is to find feasible design solutions for a given design task. In this step, the machine takes the design task and desired semantics as input, and detects suitable designs from a large design space. To do so, approaches such as generative design, retargeting, and design optimisation could be adopted and improved upon. An important consideration for an interactive tool would be to construct or find these solutions rapidly in real-time. (4) Presenting the viable solutions: Another important aspect for a tool that enables curation is the actual presentation of found design solutions to the expert. Automated design approaches can often lead to the generation of several design solutions, which although theoretically unique, are practically quite similar in nature. The tool should not overwhelm the curator with a surmounting number of choices, especially several similar solutions. Instead, they should aid the curator in the process of discovering several diverse solutions that meet the design requirements. This could be achieved by systematically measuring the diversity between designs, applying approaches such as exploration-and-exploitation, and by using intelligent visualisation techniques. (5) Iterative improvement of solutions: As designers select desirable alternatives, they might detect the need to further refine the designs. Tools should thus support the iterative design approach, enabling quick improvements once an initial set of viable designs is found. (6) Providing explanations and design rationale: To make the results interpretable to the curator, and to support the design choices made while finding solutions, tools should also strive towards providing explanations and rationale as to the selected designs are objectively good. By doing so, they can also highlight differences between several solutions. For instance, two designs might be quite different as they are intended towards two distinct user populations. It would be desirable to highlight such aspects to the curator, thus enabling them to make informed choices.
Discussion
In this provocation, I have proposed a new role for the UI design expert within the interface design process: one of the interface curator. While interacting with future design tools, these experts will now, instead of spending valuable time constructing new designs from scratch, utilise their skills towards recognising the best design solutions from a set of feasible designs that are generated or selected by a machine. The dialogue between the curator and the proactive design tool will enable rapid generation of final designs that are justifiably and objectively usable. Further, they will enable the detection of multiple good solutions, each catering to different needs and requirements of user populations. By reconfiguring the roles of the human and the machine as proposed in the paper, the next generation of interface and interaction design can ensure better use of available resources and better outcomes for the end-user.
